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[57] ABSTRACT 

Flexible probes are arranged to achieve a desired light 
distribution pattern for administering light therapy at a 
treatment site in a patient's body. The flexible probes (20, 
20', 92) each include a flexible substrate on which are 
mounted light emitting devices (30) in spaced- apart array. 
An optically transparent, biocompatible envelope (36) 
encloses the flexible substrate and components mounted 
thereon. In one embodiment, a link (44) couples a pair of the 
flexible probes together in parallel alignment for insertion at 
the treatment site. Thereafter, the probes are moved relative 
to each other within the link to achieve the desired light 
distribution pattern. In another embodiment, the flexible 
probes include flexible leaders (70, 72) attached to their 
distal ends, which terminate in suture tabs (74) that can be 
affixed to tissue adjacent the treatment site. The flexible 
probes are inserted into the treatment site generally aligned 
in a compact bundle and then are arrayed in a grid and 
spaced apart using links (82) to secure them at points where 
the flexible probes cross each other transversely. A further 
embodiment includes a strip (90) having a longitudinal slot 
(96), that opens into a channel (98) for receiving balls (94) 
formed on the distal ends of the flexible probes. The strip 
maintains the flexible probes in a spaced-apart array. Finally, 
another embodiment includes a flexible sheet (100) on 
which the flexible probes are mounted using sutures (108) or 
staples (102) after the sheet and flexible probes have been 
introduced to the treatment site. 

29 Claims, 6 Drawing Sheets 
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Magnet and light therapy, instrument - has detachable housing with 
threaded annular recess set in flexible strap for fastening to patient's 
body 

Patent Assignee: MOSC PARALLEL CONSTR BUR (MOPA-R) 
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Abstract (Basic) : RU 2090222 C 

A magnet and light (including laser) therapy instrument consists of 
a housing in the shape of a hollow cup (1) with magnetic field and 
light sources (2) inside its base, facing towards the cup's open 
end. The housing is detachable and its open end has an annular threaded 
recess to which a flexible strap (4) is attached by means of a threaded 
ring (5) . 

The housing can be moved along the strap and fixed in different 
positions for fastening to the patient's body, and its inner surface, 
opposite the threaded ring (5) has a second annular recess for a 
permanent magnet (6). Alongside the light source inside the housing 
there is a photometric feedback detector, and the strap can have a 
number of housings along its length. 

ADVANTAGE - Wider range of functions and more effective treatment, 
combining light or laser irradiation with magnetic and other therapies. 

Dwg.1/2 

Title Terms: MAGNET; LIGHT; THERAPEUTIC; INSTRUMENT; DETACH; HOUSING; 

THREAD; ANNULAR; RECESS; SET; FLEXIBLE; STRAP; FASTEN; PATIENT; BODY 
Derwent Class: P34; S05 

International Patent Class (Main) : A61N-005/06 
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File Segment: EPI; EngPI 

Magnet and light therapy instrument. . . 

...Abstract (Basic): of a housing in the shape of a hollow cup (1) with 
magnetic field and light sources (2) inside its base, facing 
towards the cup's open end. The housing is detachable... 

...threaded ring (5) has a second annular recess for a permanent magnet 
(6) . Alongside the light source inside the housing there is a 
photometric feedback detector, and the strap can have a number of 
housings along its length. . . 

International Patent Class (Main) : A61N-005/06 

International Patent Class (Additional) : A61N-002/08 
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Handheld coloured- light therapeutic appts. with controlled rate of 
flashing - has selector to control frequency at which colours are to be 
emitted in accordance with biofeedback from monitor of heart rate, skin 
temp, or resistance or blood pressure 
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Abstract (Basic): EP 674468 A 

The appts. (1) includes switches (4-8) corresponding to different 
colours controlled by a selector (10) . Also provided is a monitor 
(14-16) e.g. EEG, EKG which measures e.g. patient skin temp., blood 
pressure. A cable (11) with a free plug (12) is inserted into a power 
supply socket (13) to supply power. The monitor is attached to the lobe 
of an ear and plugged (16) in. 

A circuit board projecting from the handle (2) into the head (3) of 
the appts. carries the switches for differently coloured LED arrays. 
An ON/OFF switch (9) and the selector of pulsed or continuous 
illumination are also carried. Cascaded driver circuits within the 
handle supply the LED currents so that selected colour gps. flash at 
a selected rate or in synchronism with the heart. 

USE/ADVANTAGE - For improvement of circulation and relief of pain. 
Flashing mode affords stronger stimulation by increased perceptibility 
or fluctuation effects. 

Dwg. 1/4 
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Handheld coloured- light therapeutic appts. with controlled rate of 
flashing. . . 

...has selector to control frequency at which colours are to be emitted in 
accordance with biofeedback from monitor of heart rate, skin temp, or 



resistance or blood pressure 



Abstract (Basic): handle (2) into the head (3) of the appts. carries the 
switches for differently coloured LED arrays. An ON/OFF switch (9) 
and the selector of pulsed or continuous illumination are also carried. 
Cascaded driver circuits within the handle supply the LED currents so 
that selected colour gps. flash at a selected rate or in synchronism 
with. . . 

Title Terms: BIOFEEDBACK ; 
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ABSTRACT 

PROBLEM TO BE SOLVED: To treat osteoporosis, broken bone and the like 
handily at home or other places by a method wherein a human body to be 
treated is sandwiched by a pair of electrodes constituted of a conductor 
covered with an insulating material to let an alternating current flow 
to a bone part and an alternating current is applied between the 
electrodes . 

SOLUTION: In a structure of an electrode pad 25, insulation electrodes 2a 
or insulation electrodes 2a 1 are buried respectively into a coverlet 26 and 
a sleeping mat 27. The surfaces of the insulation electrodes 2a and 3a are 
covered with a resin film, a resin paint or the like. That is, metal parts 
of the insulation electrodes 2a and 2a 1 contact a living being through an 
insulating body. In the treatment using this electrode pad 25, a patient is 
laid between the coverlet 26 and the sleeping mat 27 to position an 
affected part 28 between the insulation electrodes 2a and 2a 1 . As a result, 
a bone enters an electric field made by the electrodes 2a and 2a 1 and a 
current flows through the bone. Thus, current can flow through the bone 
with a simple structure simply by mounting the insulation electrodes 2a and 
2a 1 in bedding for domestic use 

ELECTRIC THERAPEUTIC APPARATUS 

. . .PUBLISHED: 19981202) 

INTL CLASS: A61N-001/40 ; A61N-001/10 

...JAPIO KEYWORD: Light Emitting Diodes , LED ) 

ABSTRACT 

...treated is sandwiched by a pair of electrodes constituted of a conductor 
covered with an insulating material to let an alternating current flow 
to a bone part and an alternating current is... 
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ABSTRACT 

PURPOSE: To enable safe treatment by allowing a therapist to adjust 
intensity and timing of electric stimulation freely based on biological 
feedback information to be obtained when the electric stimulation is 
applied to lesion of a patient through his hand. 

CONSTITUTION: This apparatus is provided with a current generation means 3 
for generating current with a specified frequency, a first conducting 
element 5 and a second conducting element 6 connected to a part of a 
therapist and that of a patient, respectively. An adjusting means 
comprising an output control section 4 and the conducting elements 5 and 6 
is provided to allow the therapist to adjust intensity and timing of 
electric stimulation freely based on sensual biological feedback 

information to be obtained when the electric stimulation is applied to 
a lesion of the patient through his hand. This enables safe and effective 
treatment . 



ELECTRICALLY STIMULATING APPARATUS FOR TREATMENT 



. . . PUBLISHED: 19920113) 

INTL CLASS: A61N-001/32 ; A61N-001/08 

...JAPIO KEYWORD: Light Emitting Diodes , LED ) 

ABSTRACT 

PURPOSE: To enable safe treatment by allowing a therapist to adjust 
intensity and timing of electric stimulation freely based on biological 
feedback information to be obtained when the electric stimulation is 
applied to lesion of a patient through his hand. . . 

... 5 and 6 is provided to allow the therapist to adjust intensity and 
timing of electric stimulation freely based on sensual biological 

feedback information to be obtained when the electric stimulation is 
applied to a lesion of the patient through his hand. This enables safe and 
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Detailed Description 

Claims 

Fulltext Word Count: 12378 
English Abstract 

A method of and apparatus for the treatment of chronic wounds using 
pulsed electromagnetic energy provides a constant, known and replicable 
dosage output which remains unaffected by the capacitance of the 
patient 1 s body. The apparatus includes a pulsed electromagnetic energy 
generator, a power level controller and one or more thin applicators 
which can be flexible . The applicators are located immediately adjacent 
to the patient's body, without the aid of a support member or removal of 
any dressings or bandages. The generator output is automatically 
adjusted in response to instructions from a field strength sensor 
located on or near the applicator. Multiple applicators selected to 
operate simultaneously at different treatment dosage levels are connected 
to the generator by multi-conductor cables and readily located directly 
on the treatment area. Each applicator is a pad including etched printed 
circuits. The circuits are matched and pre-tuned. An 

applicator-to-patient proximity detector is also incorporated in or on 
each applicator and connected to the generator via a power controller to 
provide for direct monitoring of the treatment site and precise control 
of treatment dosage. 

French Abstract 

L 1 invention concerne un procede et un dispositif destines au traitement 
des plaies chroniques par energie electromagnetique pulsee, et produisant 
une sortie a dose constante, connue et reproductible qui n'est pas 
affectee par la capacite du corps du patient. Le dispositif comprend un 
generateur d' energie electromagnetique pulsee, une commande du niveau de 
puissance et un ou plusieurs applicateurs minces qui peuvent etre 
flexibles . On place les applicateurs de maniere qu'ils soient 
immediatement adjacent s au corps du patient, sans element de support ou 



retrait de pansements ou de bandages. La sortie du generateur est reglee 
automatiquement en reponse aux instructions provenant d'un detecteur 
d'intensite de champ dispose sur ou a proximite de 1 1 applicateur . Des 
applicateurs multiples selectionnes de maniere a fonctionner 
simultanement avec divers niveaux de dosage de traitement, sont connectes 
au generateur par des multiconducteurs et peuvent etre facilement 
disposes sur la zone de traitement. Chaque applicateur est une plaque 
portant des circuits imprimes graves. Ces circuits sont apparies et 
preregles. Un detecteur de la proximite patient-detecteur est en outre 
incorpore dans ou sur chaque applicateur, et connecte au generateur par 
une unite de commande de puissance, et permet d* assurer une surveillance 
directe du site de traitement et un reglage precis du dosage de 
traitement . 

Patent and Priority Information (Country, Number, Date) : 

Patent: . . . 19990722 

Fulltext Availability: 

Detailed Description 

Claims 

English Abstract 

...energy generator, a power level controller and one or more thin 
applicators which can be flexible . The applicators are located 
immediately adjacent to the patient ! s body, without the aid of a support 
member or removal of any dressings or bandages. The generator output is 
automatically adjusted in response to instructions from a field 
strength sensor located on or near the applicator... 

French Abstract 

...une commande du niveau de puissance et un ou plusieurs applicateurs 
minces qui peuvent etre flexibles . On place les applicateurs de maniere 
qu ! ils soient immediatement adjacents au corps du patient... 
Publication Year: 1999 

Detailed Description 

... seen limited use in other areas of healing. 

Clinical research has shown that treatment with electrical stimulation 

or electromagnetic fields can enhance the healing rate of pressure 
ulcers unresponsive to conventional therapy. For example, pulsed 
electrical stimulation has been shown to enhance the healing rate of 
decubitus ulcers. This therapeutic approach stems... 

...of healing and that healing can be induced by negative electrical 

potential. Unfortunately, this has led to unsubstantiated claims that 
electrical stimulation cures a wide variety of health problems, 
thereby alienating the medical profession. Though this idea... 

...few well designed experiments concerning cellular mechanisms have been 
conducted, some published reports indicate that electrical stimulation 

activates macrophages and increases cell proliferation, collagen 
synthesis and the expression of fibroblast receptors for... 

...Treatment devices emitting magnetic and/or electromagnetic energy offer 
significant advantages over other types of electrical stimulators 
because magnetic and electromagnetic energy can be applied externally 
through clothing and wound dressings, thereby. . . 

...is relatively low, typically in the low frequency or audio range. Other 
devices, which utilize electrical stimulation between electrodes, 




represent a substantially different approach to medical treatment from 
the present invention for... to the applicator and produces a ratio signal 
that is delivered to the controller for adjusting the amplitude and 
phase of the signals generated by the exciter. The applicator, which 
includes. . .99/36127 PCTIUS99/00864 more printed circuit boards, with the 
primary coil and secondary coil forming a matching network for 
effecting a highly efficient RF output. In other words, the applicator... 

.specifications to the human body for the purposes of inducing cell 
proliferation. In its preferred form , the present invention includes a 
pulsed electromagnetic energy generator, control means, including a power 
level. . .applicator and beyond, to the surface of the patient's WO 
99/36127 PCTIUS99/00864 configuration of the present invention, a 
correct treatment dosage is easily and effectively delivered v to the... 
level controller 44. Control signals 42, 42i, 42ii from the power level 
controller 4 4 reflect feedback information 54 from the field strength 
detector positioned on each applicator 14. One or more... a second 
subcircuit, the pulse width timer I 0 66, which produces a single 
consistently shaped pulse envelope. The output of timer -66 is then used 
as an enable pulse f or ... indicator flashing circuit 1 14 is enabled which 
then starts flashing the single service required LED II 6. 

The actual RF energy that is transmitted from each treatment applicator 
14 is . . . 

.indicator flashing circuit 1 14 is enable which then starts flashing the 
single service required LED . 

When the treatment applicator 14 is in place, a body proximity sensor 
switch (FIG. 9) is closed, and the applicator in place LED 124 is 
illuminated. If this switch inadvertently opens, an indicator flashing 
circuit 126 is enabled and the check applicator LED 128 flashes. 

FIG. 6 describes in more detail how one embodiment of the present 
invention. . . 

.a coaxiai cable connected to port 152. 

FIG. 6 further shows one preferred circuit for adjusting the ...143. 
Voltage regulator 14 3 supplies DC power to the RF oscillator 130 and 
amplifier, thereby adjusting the output of the amplifier and, hence, 
the tgreatment dosage. 

FIG. 7 is a block. . . 

.and reflected power measuring circuits 4 6 are connected to separate 
treatment applicators 14 via labeled flexible cables, each applicator 
14 having its own detectors and sensors (FIGS. 9 and 10) . 

From. . . 

.monitored by a display driver circuit 162. Circuit 162 is wired to 
illuminate the low LED 164 when the battery voltage is below a defined 
voltage level and requires recharging, to illuminate the OK LED 33 when 
the battery voltage is at an acceptable voltage level, and to flash the 
high LED 34 if the battery voltage is sensed to be higher than an 
acceptable limit. If... 

.includes one or more circuits (such as etched copper printed circuit, 
stamped wire circuit, etc.) formed on a single substrate, such as an 
assembly comprising one or more circuit boards. Preferably... 



...FIGS. 9-1 1, applicator 14 includes a single circuit 174 that is 
laminated between insulating sheets of flexible Kapton 178, or 
similar material with high dielectri c properties. Circuit 174 includes 
an etched. . . 

...174 and plane 176 are brought out to a connection interface 186 to which 
a flexible and shielded, multi-conductor cable 188 is permanently 
attached. 

Connection to the generator unit 12... 

...above having multiple circuits 174 and 177. In the applicator 14, the 
upper circuit 174 forms the secondary of an RF transformer. The primary 
circuit 177 is etched on the other... 

...turn spiral, has a fixed, surface mount capacitor 192 connected in 

parallel with it to form a tank circuit resonant at 27.12 Mhz. Circuit 
177 (primary), comprising a single turn... 182 is sent to the power level 
controller 44, where it is used as a feedback control signal. If at any 
time, detector 182 measures radiated electromagnetic energy output level 
above ... single substrate, such as a circuit board. The substrate is 
preferably thin and may be flexible or rigid and constructed from one 
or more sheets. When multiple circuits are included (FIGS... 

...applicator 14 to the generating unit 12 is a cable. 

Reference throughout this description to LEDs and other specific 
indicators was made for descriptive purposes only. It is understood that 
other. . . 

Claim 

according to claim 1, wherein said circuit means further 
comprises a coil, a fixed capacitor configured with said coil, and a 
ground plane located beneath said coil. 

5 Apparatus according to. . . 

...proximate said secondary circuit, wherein said secondary circuit 
comprises an inductor and a fixed capacitor configured as a tank 
circuit, and wherein said primary circuit comprises an 
inductor and a capacitor. . . 

...proximate said secondary circuit, wherein said secondary circuit 
comprises an inductor and a fixed capacitor configured as a tank 
circuit, and wherein said primary circuit comprises an 
inductor and a capacitor... 

...according to claim 6, wherein said multiple circuits ftirther comprise a 
coil, a fixed capacitor configured with said coil, and a ground plane 
located beneath said coil. 
9 Apparatus according to. . . 

...on said lower surface. 

I 1. Apparatus according to claim 6, wherein said substrate is flexible 

12 Apparatus according to claim I 1, wherein said substrate further 
comprises multiple sheets, and. . .proximate said secondary circuit, 
wherein said secondary circuit comprises an inductor and a fixed 



capacitor configured as a tank circuit, and wherein said primary 
circuit comprises an 
inductor and a capacitor... 

..generating means by a cable. 

24 Apparatus according to claim 23, wherein said applicator is flexible 



25 Apparatus according to claim 23, wherein said applicator is rigid. 

26 Apparatus according to... circuit for receiving said time setting 
output and for producing a single, fixed width, fixed shaped enabling 
pulse, and a high frequency oscillator for receiving said 

enabling pulse and for generating for generating a feedback signal 
corresponding to said measured output. 

44 Apparatus according to claim 43, wherein said power level controller 
farther comprises means for comparing said feedback signal to 
predetermined values and means for disabling said generating means when 
said feedback signal fails said 

comparison . 

45 Apparatus according to claim 43, wherein said power level controller 
further comprises means for adjusting an output of said generator in 
response to said 

feedback signal. 

4 6 Apparatus according to claim 43, wherein said power controller further 
comprises means for. . . 

..located on said applicator for monitoring a position of said applicator 
and for generating a feedback signal corresponding to said position. 

48 Apparatus according to claim 47, wherein said power level controller 
further comprises means for actuating an appropriate indicator in 
response to said 
1 5 feedback signal. 

4 9 Apparatus according to claim 47, wherein said monitoring means is a 
body proximity. . .electromagnetic energy from said applicator, directly 
measuring said treatment dosage emitted from said applicator, supplying 
feedback signals to said electromagnetic generator corresponding to said 
treatment dosage, and adjusting said pulsed high frequency energy 
output in response to said feedback signals. 

67 An electromagnetic energy treatment method comprising generating 
multiple pulsed high frequency energy outputs... 

..electromagnetic energy from said applicator, directly measuring said 
treatment dosage emitted from said applicator, supplying feedback 
signals to said electromagnetic generator corresponding said treatment 
dosage, and adjusting said pulsed high frequency energy output in 
response 

to said feedback signals. 

68 An electromagnetic energy treatment method comprising generating a 
pulsed high frequency energy output ... and replicable dosage by monitoring 
an output of said applicator at said applicator and automatically 
adjusting said output in response to feedback signals generated during 



said monitoring step. 

77 Method according to claim 75, further comprising manitaining. 
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Abstract: Purpose: To assess a new flexible , multicontact spiral- cuff 
electrode made of polyimide with integrated platinum contacts for 
selective stimulation of nerve fascicles. 

Methods: Polyimide cuff electrodes with 12 Pt sites in the spiral 
cuff were acutely implanted around the sciatic nerve of rats. 
Stimulation was applied through each one of the four tripoles of the 
cuff as single pulses of 10 mu sec duration of increasing intensity 
The motor responses were monitored from EMG recordings of gastrocnemius 
medialis (GM; innervated by the tibial nerve) and tibialis anterior 
(TA; innervated by the peroneal nerve) muscles. The torque developed in 
the ankle was simultaneously measured by means of a purposely designed 
apparatus. Recruitment curves were constructed for the CMAP of the GM 
and TA muscles and for the torque. 

Results: In all nerves evaluated stimulation through one or two of 
the tripoles initially evoked a dorsiflexion with parallel recruitment 
of the TA muscle at low stimulation intensity; at higher stimulation 
amplitude activation of the tibial innervated muscles prevailed and 
led to predominant plantarf lexion. On the other hand, stimulating 
through the other two or three tripoles evoked plantarf lexion from the 
beginning, with increasing force from low to high stimulus intensity. 
The effectiveness of selective stimulation was mildly increased by 
applying a simultaneous transverse steering current. The threshold for 
torque dorsiflexion decreased and the dynamic range of stimulation that 
resulted in a net dorsiflexion expanded. The effects of steering 
currents were more noticeable with pulses of 80 % than 40 % of 
threshold value, and when applied from an opposite than from an 
adjacent anode. 

Conclusions: Despite the relative small size of the rat sciatic 
nerve and the close apposition of tibial and peroneal fascicles, we 
proved the feasibility of using multipolar polyimide cuff electrodes 
to produce selective fascicular nerve stimulation. 
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Methods: Polyimide cuff electrodes with 12 Pt sites in the spiral 
cuff were acutely implanted around the sciatic nerve of rats. 
Stimulation was applied through each one of the four tripoles of the 
cuff as single pulses of 10 mu sec duration of increasing intensity 
The motor responses were... 
...low stimulation intensity; at higher stimulation amplitude activation of 
the tibial innervated muscles prevailed and led to predominant 
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